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AB According to a method of manufacturing a membrane 
electrode assembly having an excellent elec. power 

generating capability, a base is coated with a first polymer electrolytic 
soln. to form a first polymer electrolytic membrane which is 
undried. The undried first polymer electrolytic membrane is coated with a 
first electrode dispersion, which comprises a second polymer electrolytic 
soln. and a catalyst carried on a catalyst carrier and dissolved 
therein. The first electrode dispersion is dried to form a first 
electrode, thereby forming a pos . -electrode membrane electrode assembly. 
Another base is coated with a third polymer electrolytic soln. 
to form a second polymer electrolytic membrane which is undried. The 
undried second polymer electrolytic membrane is coated with a second 
electrode dispersion, which comprises a fourth polymer electrolytic 
soln. and a catalyst carried on a catalyst carrier and dissolved 
therein. The second electrode dispersion is dried to form a second 
electrode, thereby forming a neg . -electrode membrane electrode assembly. 
The membrane electrode assemblies are integrally combined with each other 
by joining the first and second polymer electrolytic membranes with a 
fifth polymer electrolytic soln. interposed therebetween. 
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This invention relates to sulfonated copolymers for proton-conducting 

membranes allowing the dimensional stability of polymer electrolyte 

membrane over a wide temperature range and avoiding . excessive membrane swelling 

in direct methanol . fuel cells. The method for the preparation of a 

sulfonated polymers is included the steps of combining a first monomer 

having at least one sulfonate group and having at least two leaving groups 

with a second comonomer having at least two groups that can displace at 

least one leaving group of the first monomer and a third comonomer having 

at least two leaving groups, and a fourth comonomer having at least two 

displacing groups that can react with the leaving groups of either said 

first comonomer or said third comonomer and is used for proton exchange 

membranes, catalyst coated membranes and membrane 

electrode assembly preparation Exampled polymer is prepared by 

heating of the mixture of 9.13 g of bisphenol A, 5.67 g of 

4, 4 ' -dif luorobenzophenone, 5.91 g of 4 , 4 1 -dif luoro-3 , 3 1 -disulf onyl- 

benzophenorie and 7.2 g of potassium carbonate in a mixture of DMSO and 

toluene at 150° for 4 h and keeping at at 180° for 6 h with 

further precipitation with acetone or methanol. The dry polymer is dissolved 



DMAC for 2 0% coating soln. and the obtained 2 mil thick membrane 
is soaked in sulfuric acid for 16 h. 
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The invention concerns a method of manufacturing fuel cell 

membrane electrode assemblies using 

soln. cast films, and the resulting electrode assemblies. The 
assemblies are prepared by applying a catalyst slurry onto a decal, 
subsequently applying ionomer soln. and at least partially 
curing the ionomer. 
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AB Improved methods and devices for the synthesis of hydrogen 

peroxide employing redox catalysts in a gas diffusion electrode or 

membrane electrode assembly in a 

semi-chemical/electrochem. system for the production of high purity, stable 
usually acidic, aqueous solns . of peroxide at high conversion 
efficiencies without requiring organic solvents. 
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AB The invention is about method of manufacturing fuel cell 

membrane electrode assemblies using 

soln. cast films, and the resulting membrane 

electrode assemblies. The method comprises: (a) 

applying a catalyst slurry onto a decal, (b) drying the catalyst slurry, 
(c) applying a soln. of >1 ionomer on the resulting dried 
catalyst layer, and (d) at least partly curing the >1 ionomer 
soln. layer. A second membrane electrode assembly component was 
prepared and the two components were joined with the ionomer layers in 
contact with each other to form a membrane electrode assembly. 
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AB Polymer electrolyte fuel cell parts, e.g., electrolyte membranes and 

electrodes, are pretreated by placing in humid atm or in aqueous solns 
., and electrolyzing water to remove corrosive materials from the parts. 
Fuel cells are prepared by holding an electrolyte membrane- 
electrode assembly between a pair of acid resistant 
separators, pretreating the assembly by the above method, and 
replacing the acid resistant separators with metal separators. The fuel 
cells may also be prepared by using the acid resistant separator held 
assembly to generate electricity, and replacing the acid resistant 
separators with metal separators, after corrosive materials are removed. 
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A method that allows one to selectively electrodeposit catalyst 

within the thin active layer of a membrane -electrode 



assembly is described. The active layer corresponds to the 
location of electrochem. reaction in a fuel cell. The method is based on 
the unique chemical of the membrane/gas -diffusion electrode interface, where 
metal deposits tend to concentrate if dilute electrolyte solns . are used 
for deposition. Examples of Cu and Pt deposition from aqueous CuS04 and 
Pt(NH3)4C12, resp., demonstrate the generality and effectiveness of the 
method. Electron probe microanal . , backscattered electron images, and 
electrochem. expts . were used to characterize the catalyzed 
membrane-electrode assemblies. Transport and kinetic parameters were 
obtained for the Pt(NH3)4C12 electrolyte; the parameters can be used in 
future modeling work to understand and optimize the catalytic process. 
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